Studies of binding modes of (S)-mephenytoin to wild types and mutants of cytochrome P450 2C19 and 2C9 using homology modeling and computational docking.
This study investigated the structural features of CYP2C19 complexed with (S)-mephenytoin, using computational methods. In addition to wild-type CYP2C19 proteins (1A and 1B), which have selective 4-hydroxylase activities of (S)-mephenytoin, CYP2C19 mutants were also studied, together with a wild type and artificial mutants of CYP2C19. Three-dimensional structures of wild-type and mutant proteins of CYP2C19 and CYP2C9 were estimated from homology modeling using the crystal structure of rabbit CYP2C5 as a reference. The binding mode of (S)-mephenytoin to CYP2C19 was investigated using computational docking. The results reproduced the specific bindings between (S)-mephenytoin and the wild types of CYP2C19. Our findings suggest that Asp293 of CYP2C19 plays an important role in the binding of (S)-mephenytoin, which was surrounded by Vall13 and Ala297, and points the phenyl ring at the heme iron. In addition the wild types of CYP2C19, the computational docking studies also accounted for the experimental activities of CYP2C19 mutants, and wild-type and mutant CYP2C19 proteins. These results confirm that the predicted three-dimensional structure of the CYP2C19-(S)-mephenytoin complex is reasonable, and that this strategy is useful for investigating complex structures. Virtual screening for drug discovery can also be carried out using these methods.